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(54) DATA PROCESSING UNIT AND CONTROL METHOD FOR DATA PROCESSING UNIT 
(57)Abstract: 

PROEtLEM TO BE SOLVED: To realize high quality service for multimedia information 
requiring real time performance without being restricted by a capability of a CPU and a 
memory size or the like. 

SOLUTION: A CPU 1 1 , a main memory 12, a voice output interface 54, a display interface 
56, a voice input interface 58, a video input interface 60, and an asynchronous transfer 
mode(ATM) communication adaptor 61 provided with a bus controller 62 and with a 
management table 64 storing in cross reference a virtual path(VP), a virtual channel(VC) 
and a direct memory access(DMA) transfer address for each interface (data with different 
attribute) are connected to a system bus 13. Each interface is provided with a memory 
(54d-60d) possible for DMA transfer from the bus controller 62 and a header . - 

delete/addition circuit (54c-60c) for a transfer control protocol and data are transferred directly not via th 
1 1 and the main memory 12 between the ATM communication adaptor 61 and each interface. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It connects with the Ethernet extended so that it might have a control function equivalent to the ATM 
network which performs data communication in an Asynchronous Transfer Mode (ATM), or the ATM network 
concerned. It is the control approach of the data processor which contains two or more data input output 
equipment for which said two or more sorts in which an attribute differs from the communications control means 
which communicates the data between the exteriors of data are outputted and inputted according to an individual, 
by setting up a virtual data path on said ATM network or said Ethernet for every each of two or more of said data 
with which attributes differ The control approach of the data processor characterized by delivering and receiving 
said data directly between said communications control means and each of two or more of said data input output 
equipment. 

[Claim 2] It connects with the Ethernet (trademark) extended so that it might have a control function equivalent 
to the ATM network which performs data communication in an Asynchronous Transfer Mode (ATM), or the ATM 
network concerned. It is the data processor which contains two or more data input output equipment for which 
said two or more sorts in which an attribute differs from the communications control means which communicates 
the data between the exteriors of data are outputted and inputted according to an individual, said communications 
control means by setting up a virtual data path on said ATM network or said Ethernet for every each of two or 
more of said data with which attributes differ The data processor characterized by having the data transfer 
means which delivers and receives said data between each of two or more of said data input output equipment 
directly. 

[Claim 3] It is the data processor characterized by having a DMA transfer function to the memory address of the 
arbitration of CPU with which said data transfer means of said communications control means controls said whole 
data processor in a data processor according to claim 2. 

[Claim 4] In a data processor according to claim 2 said communications control means The virtual path and virtual 
channel as said virtual data path which are contained in a transceiver eel header, It has the managed table which 

matches and manages the memory address of the data transfer. point, corresponding. to it. Said datajtransfer,,. 

means The data processor characterized by acquiring said memory address of the proper corresponding to said 
virtual path and virtual channel from which an attribute differs, and which were assigned for every data from said 
managed table, and performing the DMA transfer of the data concerned. 

[Claim 5] It is the data processor characterized by having the data memory to which the address was given by 
said each data input output equipment possible [ said communications control means and DMA transfer ] in the 
data processor according to claim 2. 

[Claim 6] It is the data processor which sets to a data processor according to claim 2 t and is characterized by 
equipping said each data input output equipment with the protocol processing means by which the protocol 
header information for transfer control can be added, deleted or disregarded. 

[Claim 7] The data processor characterized by coming to unify two or more of said data input output equipment 
and said communications control means in a data processor according to claim 2. 
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3Jn the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
* [0001] 

[Field of the Invention] By connecting with the Ethernet extended so that it might have a control function 
equivalent to an ATM (Asynchronous Transfer Mode) network and an ATM network, this invention is applied to 
the ATM data processor which delivers and receives the data of which real-time operations, such as multimedia 
information, are required, and relates to an effective technique. 
[0002] 

[Description of the Prior Art] For example, in the field of data communication, it is becoming common to have 
diversified the information dealt with, to make the so-called multimedia information which needs real-time 
operations, such as sound information and image information, intermingled in addition to the usual text data etc., 
and to treat. 

[0003] By the way, when other information terminals, multimedia equipment, and data exchanges were performed 
via a communication link transmission line, the multimedia data with which the protocol information for 
communications control etc. was added to the data frame were treated like the after-mentioned. Moreover, the 
data of an application unit were not discriminable in the physical layer/data link layer for a communication link. 
For this reason, the transmit data once added protocol information in the main memory of CPU of a data 
processor altogether, and had transmitted it via the communication adapter. Moreover, the data received via the 
communication link transmission line were once stored in the main memory of CPU, deleted protocol information, 
and were passing it to the multimedia output unit. 

[00041 Drawing 6 is the conceptual diagram showing above conventional functional block and data flow in the data 
processor considered. Here, an example of the IP packet used with the TCP/IP communications protocol which 
has spread most is shown. In addition, the TCP/IP communications protocol etc. is indicated by the reference of 
Shokodo Co., Ltd. and 1993 year 9 month 22 day issue "data communication" P113 - P195 grade. 
[0005] For the main memory of CPU, and 1 30, as for voice compound and the output circuit of a data processor, 
and 150, in drawing 6 , the data of a data processor and an address bus, and 140 are [110 / CPU of a data 
processor, and 120 / a voice output loudspeaker, the video input circuit where in a display signal combination 
circuit and a display circuit, and 170 voice input and a compression circuit and 190 process a microphone, and, as 
...foe 200, a display.and. .180. process./. .160 /.the inputsignal from a video .camera ,and.;a. compression circuit^nd - , . „ 
-210 ] video cameras. These voice circuit 1 40, the display circuit 1 60, the. voice input circuit 180,;.and the video; 
input circuit 200 can be named a multimedia processing circuit genericaliy. 

[0006] The flow of received data is described first. The data received by the communication adapter 270 via the 
data communication way are transmitted to main memory 120 by reception and the DMA transfer function of a 
communication adapter 270 as IP packet data using a bus 130. The voice output data 220 which are an example 
of received data are transmitted to main memory 120 (** of data flow 280), they delete IP packet header etc., use 
it only as voice output data, and are transmitted to the voice circuit 1 40 (**). In the case of the display data 230 
which are an example of received data similarly, it transmits from a communication adapter 270 (**), and IP 
header is deleted and it transmits to the display circuit 160 (**). 

[0007] Next, the flow of transmit data is described. Voice data incorporated from the voice input circuit 180 via 
the microphone 1 90 is transmitted to main memory 120 (**), it is encapsulated in IP header, turns into the voice 
input data 240, and is transmitted to a communication adapter 270 (**). On the other hand, the data incorporated 
from the video input circuit 200 via the video camera 210 are transmitted to main memory 120 (**), they are 
encapsulated in IP header, turn into the video input data 250, and are transmitted to a communication adapter 
270 (**). Moreover, as for a document / database data 260 delivered and received between communication 
adapters 270 (**), addition and deletion of IP header are performed on main memory 120. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the following technical technical problems occur by the 
above conventional data-processing methods. 
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{Op09] (1) Since data discernment of an application unit cannot be performed in the physical layer/data link layer, 
it is necessary to once transmit to the main memory of a data processor, to process under the break in of CPU, 
and to form a comparatively mass buffer on main memory for timing adjustment of transmission and reception etc. 
[0010] (2 And in order to add or delete the information for protocol control (for example, IP header in TCP/IP 
etc.) as header information of multimedia data, it is necessary to once transmit data to the main memory of a 
data processor, and to process under the break in of CPU.) 

[001 1] (3) Since the information for the protocol control by main memory needs addition/to be deleted, it is 

impossible to deliver immediate data between a multimedia I/O device and a communication adapter. 

[0012] (4) Since the data transfer on the bus of a data processor occurs frequently, the throughput of equipment 

falls. [0013] (5) The case where the capacity of main memory is small, and in the case of the low data processor 

of the throughput of CPU, there is concern which cannot maintain the real time nature of voice data or a video 

data. 

[0014] The purpose of this invention is to offer the data-processing technique of realizing quality service of the 
multimedia information which needs real time nature, without being restrained by the capacity of CPU of a data 
processor, memory size, etc. 

[0015] Other purposes of this invention are to offer the data-processing technique which can realize a multimedia 
terminal [ that it is small and low price ]. 

[0016] Other purposes of this invention are in the data processor containing the communication adapter equipped 
with the Ethernet interface extended so that control information equivalent to an ATM network might be included 
to offer the data-processing technique of realizing quality service of the multimedia information which needs real 
time nature, without being restrained by the capacity of CPU of a data processor, the size of main memory, etc. 
[0017] 

[Means for Solving the Problem] The data-processing technique of this invention offers the following means as an 
example. 

[0018] (1) When the Ethernet extended so that it might have a control function equivalent to an ATM network or 
ATM performs other information terminals, multimedia equipment, and data exchanges, set the virtual path (VP) 
and virtual channel (VC) used as a channel as the application unit to treat, and make it possible to perform the 
data exchange of a direct VP/VC unit between an ATM communication adapter (communications control means) 
and each multimedia processing circuit (data input output equipment). 

[0019] (2) Equip the memory address of the arbitration of CPU (Centoral Process Unit) of an ATM data processor 
with the ATM communication adapter in which a DMA (Direct Memory Access) transfer is possible. 
[0020] (3) Equip an ATM communication adapter with the table which manages the DMA transfer address of each 
VC unit, identify the attribute of data per VC, and perform a DMA transfer at the address of the purpose of the 

— - ^.. data^transfer-pQintiConcerned.i ^^^ ^ u^...^ v. ^ ^ ; 

[0021] (4) Each multimedia processing circuit is equipped with the data_memory to which the address in which an 
ATM communication adapter and a DMA transfer are possible was given. 

[0022] (5) Each multimedia processing circuit is equipped with the function in which the protocol header 

information for transfer control is added, deleted or disregarded. 

[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail, 
referring to a drawing. 

[0024] (Gestalt 1 of operation) Drawing 1 is the conceptual diagram showing an example of the configuration of 
the ATM data processor which are the data processor of this invention, and the gestalt of 1 operation of the 
control approach. The ATM data processor of the gestalt of this operation functions as an ATM terminal 
connected to the ATM network. 

[0025] In a system bus 13 The main memory 12 and the loudspeaker 15 in which the control program and 
processing-object data of CPU1 1 and CPU1 1 which control the whole are stored are minded. The voice output 
interface 54 and display 17 which output sound information, such as voice, are minded. The display interface 56 
and microphone 19 which output image information etc. are minded. The multimedia application of the video input 
interface 60 grade which inputs image information through the voice input interface 58 which inputs sound 
information, such as voice, and a video camera 21 is connected. 

[0026] The voice output interface 54 consists of voice output circuit 54a, voice combination circuit 54b, IP 
header deletion circuit 54c, and voice output data memory 54d. 
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'[0027] The display interface 56 consists of display circuit 56a, display signal combination circuit 56b, IP header 
deletion circuit 56c, and display data memory 56d; 

[0028] The voice input interface 58 consists of voice input circuit 58a, speech compression circuit 58b, IP header 
addition circuit 58c, and voice input data memory 58d. 

[0029] The video input interface 60 consists of video input circuit 60a, video compression circuit 60b, IP header 
addition circuit 60c, and video input data memory 60d. 

[0030] Furthermore, with the gestalt of this operation, the ATM communication adapter 61 combined with the 
ATM network 65 is connected to the system bus 13 as a communication interface with the exterior. The gestalt 
of this operation shows the example which uses a TCP/IP protocol as a communications control protocol. In the 
case of the ATM network 65, a virtual communication path (VP) and a virtual communication channel (VC) can be 
constituted in each application unit. 

[0031] An example of the division processing at the time of forming into an ATM eel the data configuration 
treated between each multimedia processing circuit and an ATM communication adapter and data with IP header 
is shown in drawing 3 . Moreover, the configuration of an ATM eel is illustrated in drawing 4 . In addition, since the 
configuration and TCP/IP protocol of an ATM eel are known well, the explanation according to individual is 
omitted. 

[0032] With the gestalt of this operation, define VP=3 as the virtual communication path for transmitting the input 
data of a video camera 21, and VC=X +2 is defined as a virtual channel. Define VP=3 as the virtual communication 
path of the received data displayed on a display 17, and VC=X +4 is defined as a virtual channel. Define VP=2 as 
the virtual communication path for transmitting the voice data incorporated from the microphone 1 9, and VC=X+3 
are defined as a virtual channel. Define VP=2 as the virtual communication path for receiving the voice data 
outputted to a loudspeaker 15, define VC=X +1 as a virtual channel, VP=1 is defined as the virtual communication 
path for transmitting and receiving a document / database data 26 grade on main memory 12, and VC=X +5 is 
defined as the virtual channel. However, X is the integer of arbitration. 

[0033] It has the managed table 64 which manages correspondence with the memory address which write the 
header processing circuit 63 which consists of receiving eel header analysis circuit 63a and transmitting eel 
header addition circuit 63b which perform the bus controller 62 for performing a DMA transfer, and header 
analysis of a receiving eel, and a transmitted and received data, and VP of a eel header and VC in the ATM 
communication adapter 61. 

[0034] In the case of the gestalt of this operation, buffer 1 2a for the protocol processing by CPU1 1 is prepared in 
the specific region of main memory 12, and Address E is given [ Address D and video input data memory 60d ] to 
Address A and voice output data memory 54d to Address B and display data memory 56d at this buffer 12a at 
Address C and voice input data memory 58d, respectively. 
... [0035]- Hereafter,:,an jexample at an -operation ^of the . ATM, data^processor.olthe gestalt .oLthi& operatioaJs: . 

explained. -* ■■ --" • -• • - < • : ■ *' • ■ ■ 

[0036] Data are directly delivered [ in the case of the gestalt of this operation / the bus controller 62 of the ATM 
communication adapter 61 ] between voice output data memory 54d, display data memory 56d, voice input data 
memory 58d, and video input data memory 60d and received like the after-mentioned, without minding main 
memory 12 in a DMA transfer. 

[0037] That is, first, at the time of the data reception from the ATM network 65, if a receiving eel is detected, the 
ATM communication adapter 61 will determine the DMA transfer address with reference to the managed table 64, 
and will transmit received data to an object memory address. When receiving eels are VP=2 and VC=X+1, it is 
transmitted to the Bth address (** of data flow 28). As for the Bth address, voice output data memory 54d of the 
voice output interface 54 is assigned. As for the data transmitted to voice output data memory 54d of the voice 
output interface 54, IP header exists. IP header deletion circuit 54c deletes IP header of received data, considers 
only as voice data, and is passed to voice combination circuit 54b. The passed data are outputted to a 
loudspeaker 15 via voice output circuit 54a. 

[0038] Similarly, the DMA transfer (**) of VP=3 and the receiving eel of VC=X +4 is carried out to display data 
memory 56d of an address C address, they delete IP header in IP header deletion circuit 56c, and are displayed 
on a display 17 via display signal combination circuit 56b and display circuit 56a. 

[0039] Moreover, if it sees about the data transmitting system to the ATM network 65, the voice input data (video 
input data) incorporated from the microphone 19 (video camera 21) will be stored in voice input data memory 58d 
(video input data memory 60d) each via voice input circuit 58a (video input circuit 60a), speech compression 
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circuit 58b (video compression circuit 60b) t and IP header addition circuit 58c (IP header addition circuit 60c). The 
data which exist in voice input data memory 58d or video input data memory 60d are periodically incorporated by 
the ATM communication adapter 61 in a DMA transfer with a bus controller (**, **). IP data by which the DMA 
transfer was carried out are divided into cell size which is illustrated by drawing 3 and drawing 4 , and a 
transmitting eel header is added to them, and they are transmitted to ah ATM network. In addition, the 
information established at the time of initiation of a session with a phase hand's terminal with which the contents 
of the IP header minded the ATM network 65 is beforehand set as IP header addition circuits 58c and 60 from 
CPU11. 

[0040] In addition, the document / database data 26 assigned to VP1 are delivered and received in a DMA 
transfer between buffer 12a of main memory 12, and is processed by (**) and CPU1 1 like before. 
[0041] According to the ATM data processor of the gestalt of this operation, thus, the ATM communication 
adapter 61, To the commo data between the voice output interface 54 which processes multimedia information, 
the display interface 56, the voice input interface 58, and the video input interface 60, transfer Since it performs 
directly, without needing the break in of CPU1 1 in a DMA transfer Delivery of commo data is attained in the form 
independent of the capacity and the load profile initiation of CPU1 1 f the capacity of main memory 12, etc., and 
the real time nature of multimedia information can be secured. The engine performance of an ATM data processor 
and improvement in operability are realizable for improvement in the quality of multimedia information, such as 
voice and image information, or dependability, and a pan. 

[0042] Moreover, if it puts in another way while the load of CPU1 1 for multimedia information processing is 
mitigable, while being able to use cheap CPU1 1 with a more low throughput, the capacity of the main memory 12 
for multimedia information processing can be reduced, and low-pricing of a terminal unit can be realized. 
[0043] (Gestalt 2 of operation) Drawing 2 is the conceptual diagram showing an example of the configuration of 
the ATM data processor which are the data processor of this invention, and the gestalt of other operations of the 
control approach. The configuration of this drawing 2 shows the gestalt of the operation which incorporated the 
multimedia circuit to the ATM communication adapter 81 interior using progress of the high integration technique 
of semiconductor integrated circuit equipment. That is, the ATM communication adapter 81 of the gestalt of this 
operation builds the data buffer memory 83 common to the voice output interface 74, the display interface 76, the 
voice input interface 78, the video input interface 70, and these other than a bus controller 82, the header 
processing circuit 63, and the managed table 64, and IP header addition / deletion circuit 84 in one. . 
[0044] And the data based on a DMA transfer are outputted [ the address B-E address of the memory map of 
CPU11 of an ATM data processor is assigned to the data buffer memory 83 of the ATM communication adapter 
81 interior, and ] through the common data buffer memory 83 of a multimedia circuit, and IP header addition / 
deletion circuit 84 and inputted directly, without minding main memory 12 between each of the voice output 
Jnterface/Z4,.:the.displayJnte^ interface. 7.8,. and. the j/idea. inputs interface, -70: The _ . . 

procedure of data Js the same as that of the contents of the gestalt 1 of the operation illustrated ;by drawing 1 . 
[0045] In the case of the gestalt of this operation, while the same effectiveness as the gestalt 1 of the above- 
mentioned operation is acquired, a miniaturization and low-pricing of the ATM data processor which functions as 
a multimedia terminal are realizable by unifying the multimedia processor and the ATM communication adapter 61 
of the voice output interface 74, the display interface 76, the voice input interface 78, and video input interface 
70 grade. 

[0046] (Gestalt 3 of operation) With reference to drawing 5 .. the data processor of this invention which is the 
gestalt of other operations further is explained. With the gestalt of this operation, the extended Ethernet adapter 
corresponding to a CIF (Cells In Frames) technique like the after-mentioned which is not illustrated is used 
instead of the ATM communication adapter 61 of drawing 1 , and the extended mold Ethernet which is not 
illustrated is connected instead of being the ATM network 65. 

[0047] namely, — as a LAN (Local Area Network) medium : — current — with the Ethernet technique which has 
spread widely That the quality of control equivalent to an ATM network or service should be realized, so that it 
may be illustrated by drawing 5 The eel header (5 bytes of data which consist of GFC/VPI, VPI, VPI, VCI, VCI and 
VCI, PT/CLP, and HEC) of ATM illustrated in drawing 4 , and the CIF header of the 8-byte configuration 
containing the same data are added to a part of communication link packet. Decision of the extended mold 
Ethernet using the format which stored the eel payload in the usual IP packet part is progressing. With the gestalt 
of this operation, it is applicable also to this extended mold Ethernet. In this case, by the extended Ethernet 
adapter, discernment of the usual Ethernet and extended mold Ethernet can consider using the higher-level 
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'priotocol identifier written for example, in the Ethernet type. 

[0048] Vyhen the phase hand of a session is an ATM terminal, an extended Ethernet adapter forms into an ATM 
eel the data received from the application of the voice output interface 54, the display, interface 56, the voice 
input interface 58, and video input interface 60 grade, encapsulates them with the Ethernet frame which contains 
a CIF header as it is, and is sent out to extended mold Ethernet. Conversely, the coming Ethernet frame looks at 
whether it is CIF correspondence, and distinguishes a higher-level protocol identifier, and, in corresponding to CIF, 
a DMA transfer is performed to the application corresponding to VP/VC. 

[0049] In this way the multimedia application (the voice output interface 54 — ) using VP/VC in.the CIF header 
contained in the communication link packet of extended mold Ethernet The same direct DMA transfer control 
between the display interface 56, the voice input interface 58, the video input interface 60, and an extended 
Ethernet adapter is possible. Multimedia data, such as voice and image information, can be processed without 
spoiling real time nature without being restrained by the capacity and the processing situation of CPU1 1, the 
capacity of main memory 12, etc. Furthermore, in the case of this extended mold Ethernet there is also an 
advantage that a facility of the existing Ethernet which has spread widely can be used as it is. 
[0050] Although invention made by this invention person above was concretely explained based on the gestalt of 
operation, it cannot be overemphasized that it can change variously in the range which this invention is not 
limited to the gestalt of said operation, and does not deviate from the summary.. 
[0051] 

[Effect of the Invention] According to the control approach of the data processor of this invention, the 
effectiveness that quality service of the multimedia information which needs real time nature can be realized 
without being restrained by the capacity of CPU of a data processor, memory size, etc. is acquired. 
[0052] Moreover, according to the control approach of the data processor of this invention, the effectiveness that 
a multimedia terminal [ that it is small and low price ] is realizable is acquired.. 

[0053] Moreover, the effectiveness that quality service of the multimedia information which needs real time 
nature, without being restrained by the capacity of CPU of a data processor, memory size, etc. is realizable in the 
data processor containing the communication adapter equipped with the Ethernet interface extended so that 
control information equivalent to an ATM network might be included according to the control approach of the data 
processor of this invention is acquired. , 

[0054] According to the data processor of this invention, the effectiveness that quality service of the multimedia 
information which needs real time nature can be realized without being restrained by the capacity of CPU, 
memory size, etc. is acquired. 

[0055] Moreover, according to the data processor of this invention, the effectiveness that a multimedia terminal 
[ that it is small and low price ] is realizable is acquired. 
. [0056] Moreover,. the effectiveness that . quality -service of the.multimedia. information .which. needs real time 
nature, without being restrained by the capacity of CPU of a data processor, memory size, etc. is realizable in the 
data processor containing the communication adapter equipped with the Ethernet interface extended so that 
control information equivalent to an ATM network might be included according to the data processor of this 
invention is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing an example of the configuration of the ATM data processor 
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which is the gestalt of 1 operation of this invention. 

[Drawing 2] It is the conceptual diagram showing an example of the configuration of the ATM data processor 
which is the gestalt of other operations of this invention. 

[Drawing 3] It is the conceptual diagram showing an example of the division processing at the time of forming data 
with IP header into an ATM cel. 

[Drawing 4] It is the conceptual diagram showing an example of the configuration of an ATM cel. 
[Drawing 5] It is the conceptual diagram showing an example of a transmitting format of the packet on the 
Ethernet extended so that the control and service equivalent to an ATM network which are used in the data 
processor which is the gestalt of operation of this invention might be possible. 

[Drawing 6] It is the conceptual diagram showing an example of functional block in the data processor with which 
the former is considered, and data flow. 
[Description of Notations] 

1 1 [ — System bus, ] — CPU, 12 — Main memory, 12a — A buffer, 13 15 [ — Video camera, ] — A loudspeaker, 
17 — A display, 19 — A microphone, 21 26 — A document / database data, 28 — Data flow; 54 — Voice output 
interface (data input output equipment), 54a — A voice output circuit, 54b — A voice combination circuit, 54 c — 
IP header deletion circuit (protocol processing means), 54d — Voice output data memory (data memory), 56 — 
Display interface (data input output equipment), 56a — A display circuit, 56b — A display signal combination 
circuit, 56 c — IP header deletion circuit (protocol processing means), 56d — Display data memory (data memory), 
58 — Voice input interface (data input output equipment), 58a — A voice input circuit, 58b — A speech 
compression circuit, 58 c — IP header addition circuit (protocol processing means), 58d — Voice input data 
memory (data memory), 60 — Video input interface (data input output equipment), 60a — A video input circuit, 
60b — A video compression circuit, 60 c — IP header addition circuit (protocol processing means), 60d — Video 
input data memory (data memory), 61 — ATM communication adapter (communications control means), 62 — A 
bus controller (data transfer means), 63 — Header processing circuit, 63a — A receiving eel header analysis 
circuit, 63b — : Transmitting eel header addition circuit, 64 — A managed table, 65 — An ATM network, 70.: — 
Video input interface (data input output equipment), 74 — A voice output interface (data input output equipment), 
76 — Display interface (data input output equipment), 78 [ — Data buffer memory (data memory), 84 / — IP 
header addition / deletion circuit (protocol processing means). ] — A voice input interface (data input output 
equipment), 81 — An ATM communication adapter (communications control means), 82 — A bus controller (data 
transfer means), 83 



[Translation done.] 
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) :? ,.#J0»!<E2I*- K (ATM) tcx?-* 

y b § *«b t © m *j «■ s x - 9 © mm 

SS£t££i-S r h K «fc 9 , ttre»ffiiMW#»£*tt©ffl 

fE7*-* Affl^il<0#> fc'toJWCllWEf?-:^ ©K££ 

V#y"-V 1 '(SABS)* 'fc#s8! ^v' t ©IB] K is it 5 
©ilff £fr '5 &B t . *tt©J*fc 5*» 
•oWE^-^OAta^Sr'fflSU^ 5?inft©5* i -* Aiii » 

'#^ii«f6ij#*ariT : ii'&^>M^ 4»#©wie7*- 9 © 

'"♦> Kfcfc^r^i^ttfe** i t \z. £ •? , «#© 

©assrasHct? 5 ?*->^fi® *#* fci' t 
t-rsx-^a^m, 

[|f*«3] 8»**2IE«l©f-*«iaS?«fc*JvV 
T „ WBii«WHi#«© WIEf*.- * fc&4WiWtiffcy i '■ ■ : 
-^felSf 0^*Sr»J»t5 c p uottfw^ t y f 30 

IW'*'^4l;\ : lil^*2Btt©'r-^toa»«K:*JV^ ' 

Z'.h&k LT©{SiB>-^*3J;OK5ffl^-v^ : 
A'ij '*Kjc#isih .St*— *-©(Ba6ife©P t *y»*i*: 

as*«tt!'"ttiEtfa9 i -^*>b, jm£©**<&7*-* 
"C, jB*©wiE^-^Attt^3s«r±» Wimmtsmw^wt ■ 

t DMAfe^fgji: T Y IS* £ tiity*— 9**1) 

■[ »#JS 6 J;-' I l«*3S 2 ie«L©^~ * ^ssiatc:*;^ 
r v 'fla^,©fitKx;T/^Atts^part. eawioyu 

-^tosge. ' so 



2 

; ; [HI 71 ) 2 IE^©X-.^^S^,«^*3^ 

[«M©l¥iWftKifl] 
[0 0 0 1] 

[»M©JR"f.5 , B3l!f^»] *^PJfi, ATMKAsynchro 
nous Transfer Mode) ^ y h!7^^; AXM^y K!7 

m<D V 7^9-i *»a&K5ft£;h;afvt-.*©«S$rfT3 
[0 0 0 2] 

[«*©Sc«].-fci;'*ftE,; 9*-^iafll©^H:T(?T±» *5 
[0003] t^5x*, jimesissa*-c\ JSi»©«« 

3£©c£5 x— 97U— Mz.mm^m<Otctb<D^u h 

^fc. •£tz.mmm%omm/7 ! -9 v y?itT7^y 

fzJf—9 (i, - — fiC P U ©±^ -t y (ClfxT7°n 
[0 0 0 4] B16tt, _haiB©J: ^^^©^x.bttSx 

- 9 'wmm\zten zmm-y'v y 9 1 ^ 9 <omn*m 
-rmi&mx&s. 'r- -e»ist>#SLTtv5T C p/ 1 

P iUlT' a ■ h ^ ;v*T?ftfc'H5' I P y h ©— «sj 
LT^So ft**, t CVY I Pai{3^"p F.3>vft^L 
■Ttt.'-as^tfcllBJtJIt, ■l'9-9 3f'9't2 , 2'B»fT ^ 
-^^SfaJ : Pl 1 3~P1 9-5^©X»Cfa®$ttT^ 

[0 0 0 5] EI6lc*5V^T, 11 Q-\-i.7 t —9 y H±W&W.<T> 
C PU, 1 2 OliG PUC^^-Ji , 1 3 014^ — 
a^B©X— ^fci^K^^. 1 • 4'0tt'7'— 

assE-o'wwi^fc^iwa^iHiB. 1 5 oi4*j*ria^^ 

f-^ J i- 6' O fix -f ^7° u^{f ^-a-EJgja itfx 
^^■^W[h18S\ 1 7 0(iT-V^7*^/ 1 8 0l±f^A 
^7*5 <t"tJ?JE*Jg[HgS, 1'9'0 -<< *V 2'0 O fih'x^-* 
> 7*»e>©A^jfi-i-«rMa-r'5 t'-r*A*lHlSS*5J:L) J ffi 
JtfHlSS, 2 1 Ottf^^y^'-efci. Zixb. *)*@ 
?§14 0, X'f ^yu-^ls]?gl 6 0. ^A^IUSS 1 8 
0. t'T^A^ISSg 2 0 Ofi^^f-^x-f T^aiHlSSi 

[0 0 0 6] sWt-'-^©^^*^^©^^. ^-^ 
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1 P*tryh? t —*.k LTSltSlK mX&T?-79 2 7 
0 ©DMAlBi$MttBfc-0'<;* 1 30 SrfUffl * I) 

7"— ^ 2 2 0 tt,- SU120 Idteiil- : (T.— ©ifofr 

2 8 0©(D) £*vT, I P h^j/^fclMBfc LT 
^ttiTJX— *©*tLt, ^m?g 1 4 .0 (rteiH 

U-fy*-? 2. 3. 0 »flTT 2 7 0 «t t) tei* 

(®) U I P^ySrBUI&LTf^^WlElSSl 6 io 

o.tc.1B& (©) i-£„ ■ !...>.• 

[o o o 71 ^^i^ffx-^ro^^^So 

9 0 ^^A^jIhIK 1 8 0 J; b St 

x-^ttv £^y l 2 0£<E2I (©) , £tii.P~-yy ■ 

\ZXX-7±7yl££tl. .itf^f—f, 2 .40 ttt 9 . it' , . 

f§T^^2 7 0lc:^ (©) $tl5o — *s t'x^"* 

>72 1 0,SrS*b,Tt*7 :f ^-AAlH]gS2.0 0 

Aslif.—ftts ±>*y 12.0fclijgj£. (©) £;h,I P-* 

9 ; iifST; ^7".*. -2 7- 0 Kmm - (®) ffl 20 

«T-*W.2\7.-0 i©|HJ-C«^ l .(®) .^nSXS/f- 
^f*- <#.2i.6,0 tt, i^^-l 2 0±l£*5^T,. 

[ 0 0 ,0 8 ] "! : . . , 

«fc .5 ft|t*of*-:*te3p**-e«:, &©<£ 5 >£&flfftK 

[00 09] (i) mmm/f-zv ^>?m\zxT-7y 
— * &33£»©£;< y mteSl Ltc puw^AroTt 30 

[0010] ( 2 ) T^oT^n b :a/i^J#p©fc«>©1i?R 
(fctiH TC P / I ;Pfct5lt5:I ) 

•f-^fcfex— ^S^B©^ ^y .1:7*— 
LTC PU©:frA©TT*&S1-3&i?riSfc5„ 

[ooii] (3) £-^y rcroT'n V 3/v#j#©fc*. • 

jjmwtmmT?-?? r$ -ck&t- - > ©g it a u srtr ? 

[0012] (4) ■f— ^Jl^Bro^^-h-e©-^— ? 

[0013] (5) £-^y ro^aas/h^^-g--^ c 
PU©&Stftg^©{S;^-*&S2£B©^-e\ *fj*7*- 

[0 0 14] TT!?«ilgi©CPU so 



•4 

[ 0 0.1 5 ] &&Wpfa<DM ffOit. /J^T"(Sffit&^-^^ 
[0 0:1 6] #fg93rott,<Dl#Jf4, ATM^y — ^ 

y. ©i*/* ^fcftOJft Ztvffc. }J . 7 .&? * ^ttSr^S t 1~ 
[0 0 17] 

[00,18] (1) ATM-^yFyrr^ATMtfl 
M'<* (VP) ; .iMft^v, (V,C) SrKJgb, AT. 

mmw, {f-^x^^Am.) iT-i«vp/vc¥t® 

[0 0 19] (2) ATMf-?^i81»CPU (Ce 
ntoral Process Unit ) ©ffjtWX* y #±fi(C DMA 
(Direct Memory Access) (siz!- "Ultl 'iAT MSfs 7 

[ 0 0 2 0] ( 3.) • A TMlft ,7 ^7"^ !c# Y C 

DMA/Kg 7- k ^^m-r^-y^mi. vc* 

VLKtf<-'* ©JRttSrStSiJ LTSStI- ^ ©tedg^ © g fit) 
©#tfil;iDMAteit£fr.5o _ , 

[ 0 0.2 1]. (4.) &.-?-/\<?:.*%4 T!&m\E\&l*, AT 
Mil«7 k D M Afe^pllg^T K * 5 #-^ $ H 
fc^-.^^^e y Sr(ix,5..v ■ ■ , 

[0 0 2 2] ■ ( 5 ). to-rfc?-* 7&m\£\%£ i te, teaH 

[0 0 2 3] • . . 

I ^ wvmmcnmm ] • . *%w<o mmrnm * m m 

[0 0 2 4] (SlOlgfl) HI 1 l±, ^m<ryf—9 

mmmmtei. xi^num^<o—%m.oMi^xh sat 

. M-r— *«iS^a©«^©— 0>J*^-t-«ti&l2l"t?fc5. * 

[0 0 2 5] ->^7 1 A/'<^ 1 3\at^ ±&(Dffl$f$:?T0 
CPU1 h-CPUl 1 ©*J»7°n,^7 J^^&mttgtT 
-^^t&iW^n-Sip'^y 1-2, l-5$r^LT 
^^^-©^^^©atJ^ Sr.fi 1 .O^P y9;7 *- ^ 
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5 4, *f4*?\>A i 7fe^UT8fc»*««t'SriiJ*-t-5 
^4X?u4W'>9 7 = — *5 6. V>f ^ 1 9 Sr^LT 

< 5 8 , \£*f*ii*7 2 1 £^ LTSftkff ffi<£A^£?T 5 
t + r tA^ 7x-^ 6 Of (D-7;Vf ^ r 77^ 
y -Jr- i/g ^^SixT^S.- 

[0 0 2*6] ^Ptiit}4 ^9 7^-X 5 4 tt; ^ttS^l 
ESS 5 4 a, ^j^K^iUBSS 4 b; I y ^H!]BfcEI85 
5 4c, f^lfl*7 : -^> l; t'y5 4'di^4-5o 

[0 0 2 7] is 7 *5 6f±, 7M io 

* ^ i>>r @g& 5 6 a , >v s 6 

b, I P^^VfiiJ»igBS'5'6 c, tj^uJ'T—** 
^eU56 d*>£fc'5o 

[0 0 2 8] ^A^^^-^S -8tt. : *^AA 
0BS5-8 a\ v ^^jaE«SH]8S 5 8 b, i' P ; ^y^P[U8S 
5 8c, =^PAtS¥-9 * =e y 5 8 d ^^5c 

[ 0 0 2 9 ] Td^f JrKtM V^x^A6 0 fi, fcT?*;*- 
A* 08S 6 0 a : ; :< if x *-£Ei8li]ft 6 0\>; 1 I P — y ¥¥t 
jPtUK 6 0 c , h'y^A^ix-^ > ^- y V 6 '0'di^4 
5o ;> ' ' ■ " 20 

[0 0 3 0] ^HJSO^T^i, v'^-ri^/^ 

13tlt- £'<0il«>f Vf 7x-Xt' b T< ATM 
*y K!7-^ 6 -5fcj|#^"$jT,fcATMii«T^^ 6 1 

3)vi LTT C P/ I-pyp h-3^v'SrfiJffii-5ffilSr*L 
TV'^o ATM*V 6 5©i#; *7^!;^- 

i>g (vp) tfiintft^^ 

(VC) 

[o 0 3 i ] a;3tii; ^^^^-(Timm^t.A 

# t*- * £A TMi? AMtrT 5 
*i"o 4fcBI4fctt, ATMir^co^SrM^-f-^o * 
*5; ATMtWi^T CP / I 'p^D^'a^tt i < 

[0032] *nis^te-ett, 'tr-r j 2i a - 
^*^i-^sf=x-^^fflafB>^^^vp-3, {sa 

f-t^/W:VC = X + 4Srtib, 1 9 <fc *9 ffic «9 

= 2, fcm^^^MZV C = X+ 3 SrjfeftU > f— * 

^ tc V P = 2 , 4 V C = X- '+ I £r U , 

±y^y 1 2 JiT^S/^-^^^-r"^ 2 6f Sri^ 

SfSi-5fc46^fifflii(S^»ivp=-i , ffiffl^**^' 

[0 0 3 3] ATMiiif T979 6 1 Ictt, DMAgiS 



^y^j&niHite 6 3 b KTW^s^a^y^ftiaiHiK 

6*3, i^«^-^S:Bt*»#i-5^*yT'Ku^l:"fe 
/Vao/^vp, VC ttO^/SSrffat 1 5fl7-^i/ 

6 43r*¥o 0 - ' 

[oo34]: j£nm<ojim<ois&. ^ * y 1 2 owjt 

fiiijkliCPUTI tCiSt/o •h=i;l/ffl ! l©'fcfe^y 

7 7 1 ; 2 a*SKItfe^ :^y7-7"l"2-akf±7 
^A: ^m^'T-^^^y 5 4 dfCttT Kl^^B, «r 
-f^Wf-^^*!) 5 6 d'fcttT K^"C ^A 
^'r-^^^y 5 8 d idttT Kl^D, tr^A^T*— 
9**1) 6 0 dfcfiT K^'^E^^^^' : ^ ^ ^^^$^TV^ 
£0 . 1 

[0 0 3 5] 'EAT* *jlJfi<0»*<0ATM'5 !r -#«! ! aK 

[ 0 0 3 6 ] ATM1*7^^ 

6 KO^^a^hn — 76 2f4,- ^ifiOj: 5 t-, t?ffl 
*7-^^y5 4d, 7^7 P K7-^^V5 6 
d, &1*7<ji7*— 5 8d, K^ttX?*—** 

y 6 0 d t^Mtll DMAfiSKT, 12 

[0 0 3 7] i-Jifc-ib, ^"f, ATM^7> !7 — 9 6 5 
^fe : CO^-^Sft0*^t4, si 'ATMa{=T^^ i & s 

gfBir/vSrttta-f-a i ^SI^--^V6 4 S:#BH LTDM 
A^7K^^36U *tft>*y Tl'v^'tSftf 
-^Srte^i-^o 'Sft^/viSy P = 2, VO=X+ 1 ^ 
*fr;"TKV^B#*fi»ii|Ej|6 (7^-^^2 8(D®) ' 
^tl5o 7K^Bfittf.?UlA>fyf7a:-^5 4 
(D^P tti£}y* - ^ > ^ y 5 ; 4 d HfittH » $ ^ 5 0 * 

^tb^-r ^7x- * 5 4 ^^^m^x— ^ ^ ^ y 5 4 

d teiS* ixfc — 9 (4 , I P ^ y 9$m& Ut^So 
I-P^y^B'J^lHlK'S'^ctt, gftT^-^c^ I P/^7^ 
S:i^tTt^7-^^i U't^MHSSS 4bl: 
»■*-• ^^tLfc-r-^^, *^m*EB6-5 4 a Srfc* L 

[ 0 0 3 8 ] [rUH^V P = 3 , V;C = X+4C0SfSir/V 
t4T KV7Ct»©7'f^7 p W7-#/ i e y-5 6 dtc 
DMA6S; (©) " -p^!/^fiUB*iajS5 6 c ct 

i p^y9*m&\Jx^j*yisjm^m^&5 e 

! b , x^f ^^W-EiBSS 6 a ^liltTM' ^ ^ 1 

7 l:^^tl6o ' ' 

[0 0 3 9] it ATM^y hV — 9'6 5^(0^—9 
SftSl:o^t£^,i, (f7**^5 2 

1) ■*»bS9-ii^*^A*7 f -^f (tr^tf-A^T*- 

^)-r4*^A*BK5 8 a -(^d-A^iaKe-oa) , 
^^jEffi[H]£S5 8 b (tr^d-flEttiagse ob) , ip^ 

y9mm^5 8 c ( I P^7^*DSte6 0 c) 
fi-LT^A^x-^ ^ ^ y 5-8 d ( t'T-'^A^X-^ 
>^ty6 0d) <0ftA\z9t?LbtiZo ^PAJj-T-9 * 
^1)58 d^tV^A^JX-^y ^y 6 OdUfffttS 
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TATMii«T^*6 lKSt5ii**b «3>* ®) . Dv 
MAteS^fe I Pr-i'H 0 3:13*1*0 4 fcifll**- 

J[l^tlTATM^^M7^^t6i$^o ^\ I P 

^ftcpui l ^fe i PV^^tt^PHS&s^s c, 60l: 
[0 0 40] /ji^.VP lfc«Datbtife3tt/f- 
Ay 77 12a iOP B T?DMA6S^TSS$H 

■ (©) , cpui lCioxtei^Sb 

[0 04 1] ^(OJ:5fcv *|llS©}Kflg<^ATM'7 f — * 

teaaaufci^tf, ATMiiffiT^^6 i ts 

4 V *f<i* r fy4<<>'9 7^ — 7 5 6 ^j^A^-Y >9 
7^ — 7* 5 .8 x }f7 s -jrXj3<< 1/9 7 ^ — * 6 o k<Dfa\z 

DMA4E26fcT\ CPU l 
lco^A§:^t^:#^E^^^tT-r?)<OT% CPU 1 : 

Id tt , A T Mr- 9 teSiglt-Qttffi^ak^tto f*] Jt 5r 

[004 2] ^^^fVrfKUfii^fcftoc 
P:U 1 i pAWSr«»-x»*Si: i.fcfc; -t 

O-teaiB^^^^ffi^cpu 1 1 *ftffl^5t 1 t 

i[0 0-4 3]. i; (*Mi2) .0.2 14* *^PJcOx-^ 

■i~*to*>; *|IJfi<o?Kfl8eoATMiimT^^ 8 1 tt\ 

f"7>6 4 ^^ffl^ ^9 7 ^ — 7s 7 4 , -r 

^7 P M^f^7x-776 > : £F?^jd4>9 7=—. 

iifcf*— 77;*^ 8 3*5<fctf I p^y^tJP • 

fiiJB*|ggS8 4 S:— frfcrtilELXV^o , 
[0 0 4 4] -t-LT, ATM7-^M8f«OCPUl 
1 W^e y y-?<DT B~E#iftSrATMiHf 7" 

8 1 rt»Of-^^s/77^ ; ty 8 3iCfiJtttt 

U ^ii^^^^^xVTSSSo^-^^y^r^-^y 
83, I P^y^f*JP--fiy»@tt8 4S:^LT, *)^Ui. 
*^fy^7x-774, f-f^7 e W-f>^7x-77 
6, fpAW>?7x-7 7 8, \?7 £ *?<J3'097 



(5) 

a-*7 0©#*£plW-Cv ^^^e.y 1 2Sr^^-n-, 
DMAte*fci:5^-^^Aa*SrE*Wtfir5« x~ 

^co^s^ptt, 0 1 fcw*sHfciik ; b^fl8i <ofo& 

[004 5] ^c^^JScD^^^^tt, Su^p^JScO 

■ 7 0 ^©-^/P?^ ^ ^ i A T Miimjy 6 

IB1" 5 A T Mr - * J&aj£«<P'J^b *s i tMSfflfrfc; Sr 

[0 0 4 6] (^Jfe^ffi3) B5^lt^*«M© 

r.^JSO^«8T^i, ,0 l.CATMi«7^ # 
^6 10.ftiP9fc, =»5BOJ;.5 3&C I F (Cells In Fra~ 
mes ) ,&ffi\Zttfc Lfc0* t ^fc*.* hT^ 
^*Sffi^biX, ATM*^ Kl7-^6 5.^^^ 

20 , [0 0 4 7 ] i~,^^>"fe, .-LAN (Local Area Network) 
. — B 4 C TWS Lfc ATM^t^ / (GFC 

'/vpi, vp^i vp 1, yc 1,/ v„c 1 , ;! vc 1 , 

PT/CLP, .HEC^b^S/^ hCDx-:^) km 

30 t*v>^ 0 -*||jB£.9.?gffi-ctt, ; r cottar r:*^^ 
•tSffl 5o. r c7?«^., ,»3S.^ -f-^ ^ \7#79 X* 

[0.0 4 8] t^^^y YT. fkyi/s > 

(Dffl^^ATMSS^S^tCltt, t^^^y^7x 

y#7i-^58 v ^7*AA^ ^7x-76 0^ 
cOT^y.^-v-a yi?b$W»ofc7-#S:'ATMt/i' 

»&»wH:, vp/vcMSLfc7yy^-'>3^D 

MA^Srtr5o 

[b 0 4 9],:oi?l:, J£«S!-<-*^s/.h^ffl«^ 
/ry Y\^-£tiZ>C I F^y^VPACSrffl^fc 
■7^7-(77/^-'>3y (^P&£)4 >9 7^ 
— 754, 7>f^7 e W^>^7x»756, ^^A^J 
so /fy^7x-758, t'7^A^-f ^^7x-7 6 0) 



10-93580 



(6) 



h &£5g-f -if *V> T?7°9 t <Dm\ti$tf 5 m&<D\S.W ' 

DM A%Rm>mfr»jmx-3b t> , C PUl ' i (D&fyiS 
x zfikm-xu^ ±>< % y i 2 0&jK?£ftdiKi $tu?> r 

LT^5gE'#«}r -if *V > ©K«Sr-*©**'*UB-C# • 

[0 0 5 1] ' ■ ,v, " s - r ! '• : '• " ; 

UifBlifi 3avf.fc\ * y T^> V -Mi fc&S'i: -fS'V/w?-;* 

'5'; £V5^*;N#bH5o ■' " ■ 

[ 0 0 5 2 ] : '*'fc, '^'Wof'-fteaStflloiWfli**' ; 

[ 0 0 5 : 3l : %ft;-*^W<o^-^'i)ift^«©#J#^ •••'-• ! ' 
»£j:iUf; 'ATM* '«/' h 7-9 i 'H«fcW»*t8«:£tf 

y T 1^9 '<< J±'&&%Mk -f^^f-* 7*4 T M©1Sp b o ' 
*i if- tr* fcSm^S t v <' 5 ! 86*## 

[ 0 0 5 ^T^Wrof-'iS'iiitl; J;^ti> cpu 30 
(omti . * * y V V x#^M^j * tu-r .it^^a 

[ 0 0 5 5 ]• #389§<0^— iixtfv 

A^MX'fam&ti^^jTjT^K*mwrz>^ t&x ■ 

[0 0 5 6] #&m(D7 l —9'}&m&m\z£ti&. 
A T M* y M7-^'i"R<»*#JWflMI*-&tfJ:5Kl£a ' 

£ ii'fc>r -if * •» v> 7 * — * &m k. tzmmr 97° 
f&^tfT-fuim&mzis^x-* 7*—9t&m.ms<oc «> 
p uwtg^). ^ * y if 4 "x&\tpm ^n-rtc y t>\<94 

[mi] *&9i<o-nM<Dj&&vi)Z> atm-t—9 



if 

'11212] ^WOttCSJltOJglfiTfc^ATMf*— 
[E13] I P^^Wtf- ^SrATM-fev'WIii-S^© 

[04] ATMtWij^C- CT^^-rtt^ig-efeSo 
[0 5 ]• ^w©iiit«>jKifi"c*>^9 f -d'«ias«fcJ3 

V^Tfflt/^tli^, ATM* y M7 — 

t/if - f ^ tfs Blfig/j: J: 5 $ ttfcW -if * y h -h© 

[ H 6 ] ft£ ix - ^ ti It 5 «tg 

1 l-cpu/n-'i^^y. i 2 a 7 r . 1 
3 • • ■ 'y^ 7- 'lb X x 1 5 • • • ^ -'tf — * s - '1 ' 7 — -f ^ ^ u 
"<<\ 1 ■■9'-T'-f'^ l ai-'-trft*^?; 2 6-tf/ 

mt)'(y*7=:^-x (^-^xm^mm.) 5 4a-t 

^ffl^H'jSl 5 4 b"»*^U['fr[HlKV"5-4 c - I P^s/ 

?m&&$ { (7'v h^>i>mm¥m> » 5 4-d—^ai^ 
y ' (■7 =r -^^* y-) V 5 6---7V xtrw -f 
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